The X-ray diffraction studies on a newly synthesized Na26Au25Ga29 single crystal revealed the formation of a single phase 2/1-2/1-2/1 Bergman-type approximant and the presence of Au/Ga mixed occupancies in its unit cell containing 680 atoms. The structure model of the 2/1-2/1-2/1 approximant with composition Na27Au27Ga31 was constructed by eliminating the chemical disorder with a minimum sacrifice of composition displacement. The full potential linearized augmented plane wave electronic structure calculations with subsequent full potential linearized augmented plane wave-Fourier analysis were performed for the 2/1-2/1-2/1 approximant Na27Au27Ga31 with space group P a¯3. The square of the Fermi diameter (2kF)2, electrons per atom ratio e/a and the critical reciprocal lattice vector |G|2 are determined. A shallow pseudogap at the Fermi level was interpreted as originating from interference of electrons having (2kF)2 = 109.2 ± 1.0 with sets of lattice planes with |G|2's centered at 108. The effective e/a value for the compound is found to be 1.76 in good agreement with 1.73 derived from a composition average of (e/a)Na = 1.0, (e/a)Au = 1.0 and (e/a)Ga = 3.0. The X-ray diraction studies on a newly synthesized Na26Au25Ga29 single crystal revealed the formation of a single phase 2/1-2/1-2/1 Bergman-type approximant and the presence of Au/Ga mixed occupancies in its unit cell containing 680 atoms. The structure model of the 2/1-2/1-2/1 approximant with composition Na27Au27Ga31 was constructed by eliminating the chemical disorder with a minimum sacrice of composition displacement. The full potential linearized augmented plane wave electronic structure calculations with subsequent full potential linearized augmented plane wave-Fourier analysis were performed for the 2/1-2/1-2/1 approximant Na27Au27Ga31 with space group P a3. The square of the Fermi diameter (2kF) 2 , electrons per atom ratio e/a and the critical reciprocal lattice vector |G| 2 are determined. A shallow pseudogap at the Fermi level was interpreted as originating from interference of electrons having (2kF) 2 = 109.2 ± 1.0 with sets of lattice planes with |G| 2 's centered at 108. The eective e/a value for the compound is found to be 1.76 in good agreement with 1.73 derived from a composition average of (e/a)Na = 1.0, (e/a)Au = 1.0 and (e/a)Ga = 3.0.
The X-ray diraction studies on a newly synthesized Na26Au25Ga29 single crystal revealed the formation of a single phase 2/1-2/1-2/1 Bergman-type approximant and the presence of Au/Ga mixed occupancies in its unit cell containing 680 atoms. The structure model of the 2/1-2/1-2/1 approximant with composition Na27Au27Ga31 was constructed by eliminating the chemical disorder with a minimum sacrice of composition displacement. The full potential linearized augmented plane wave electronic structure calculations with subsequent full potential linearized augmented plane wave-Fourier analysis were performed for the 2/1-2/1-2/1 approximant Na27Au27Ga31 with space group P a3. 
Results and discussions
The total DOS for Na 27 Au 27 Ga 31 is shown in Fig. 1a and b, where ordinates are shown on linear and logarithmic scales, respectively. As guided by a dotted line in [6] .
The value for Na 27 Au 27 Ga 31 turns out to be 0.035, indicating that electrons at the Fermi level are highly immobile in spite of the shallow pseudogap.
The Hume-Rothery plot and its non-dimensional standard deviation F (E) [6] for Na 27 Au 27 Ga 31 are shown in anomaly in the Hume-Rothery plot [7] . In the present case, it is found to be 109.0 ± 1.0, a result that is in a [7] . F (E) in (b) represents non-dimensional standard deviation [6] . approximant Al-Mg-Zn in order to study the eect of the polarity on the degree of multi-zone eects. As stated in Introduction, its atomic structure information is available in the literature [9] .
The eective e/a value can be immediately calculated by inserting (2k ues (e/a) Na = (e/a) Au = 1.0 and (e/a) Ga = 3.0 [7, 8] .
Hence, we can say that the strong polarity in the 2/1-2/1-2/1 approximant Na 27 Au 27 Ga 31 does not aect the e/a value at all and that the Hume-Rothery stabilization mechanism holds.
A large number of CMAs in possession of a pseudogap at E F are found to obey the Hume-Rothery stabilization mechanism satisfying the interference condition.
It is best demonstrated by plotting the number of electrons per unit cell, e/(uc), being equivalent to (2k F )
2 as a function of critical |G| 2 values on a loglog scale [8] . Figure 5 shows the e/(uc) versus critical |G|
into which the present data on the 2/1-2/1-2/1 approximant Na 27 Au 27 Ga 31 is incorporated. We see that all the data points including the present one fall on a line with a slope of 3/2 in conformity with the interference condi- c is expressed in units of (2π/a) 2 in cubic systems. Small gray circle at the end of line represents the value of e/a on the right ordinate for the respective compounds. N represents the number of atoms per unit cell. † The e/a and critical |G| 2 for the 2/1-2/1-2/1 approximant Al 15 Mg 43 Zn 42 were estimated from a composition average of that of constituent elements, (e/a) Al = 3.0, (e/a) Mg = 2.0 and (e/a) Zn = 2.0, and from X-ray diraction spectrum, respectively, without carrying out the FLAPW band calculations [6, 8] .
. This leads us to conclude that all pseudogap-bearing CMAs, regardless of the degree of orbital hybridizations or that of the polarity, obey the Hume-Rothery stabilization mechanism.
Finally, it is worthwhile noting that the dataset for the present Na 27 Au 27 Ga 31 compound is positioned lower than that of the 2/1-2/1-2/1 approximant Al 15 Mg 43 Zn 42 on the 3/2-power law line, though both compounds belong to the isostructural family with space group P a3 and the Pearson symbol cP 680 † . This is due certainly to the possession of dierent e/a values between these two approximants with e/a = 1.76 and 2.31, respectively. The presence of two dierent e/a's is not unusual.
For example, we have the 1/1-1/1-1/1 approximants Na 26 Au 24 Ga 30 (e/a = 1.75) [1, 2] and Al 48 Mg 64 Zn 48 (e/a = 2.31) [3, 4, 6] with space group Im3 and Pearson symbol cI160. The reason why more than two e/a values can occur in systems with the same space group and Pearson symbol is discussed in [11] . It is of our urgent plan to determine both (2k F ) 2 and critical |G| states at E F .
